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(57) [Abstract] 

[Objective] Hindrance is not caused in component in system w 
hich uses theHFC type coolant, durability and reliability it 
improves. 

[Constitution] Coexisting with coolant of hydrofluorocarbon t 
ype, it is constituted fromthesynthetic oil where this 
refrigerator oil composition has fluorine type oil , hydrocarbon 
oil and polar group in therefrigerator oil composition which is 
used. 



#LTffiffl*ti6»**a«*»^te^r» caftan* 
toMWPvmxm* tt*b**s»fcj: trait*** 



[QainXs)] 

[Claim 1 ] Coexisting with coolant of hydrofluorocarbon type, 
refrigerator oil composition for HFC whichdesignates that it is 
constituted fromsynthetic oil where this refrigerator oil 
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composition hasthe fluorine type oil , hydrocarbon oil and 
polar group in refrigerator oil conposition which is used, 
asfeature. 

[Gaim2] In refrigerator oil conposition for HFC which is stat 
ed in Claim 1 , theaforernentioned fluorine type oil refrigerator 
oil conposition for HFC which designates that thesynthetic oil 
where 5 to 50 weight % and aforementioned hydrocarbon oil 
have 5 to 50 wei^it % andthe aforementioned polar group 
consists of 1 0 to 90 weight % as feature. 

[Claim3] Coolant of aforementioned hydrofluorocarbon type 
mixing coolant of hydrofluorocarbon type ofthe 2 or more in 
refrigerator oil composition for HFC which is stated in Claim2, 
therefrigerator oil composition for HFC which designates that 
it is a nixed coolant which becomesas feature. 

[Claim4] With nixed coolant where conpression mechanism 
is accomrrrxlated inside container whichis closed airtight mixing 
ccolantofltydrofluorcx^rbontypeof 2 or more as the 
coolant, becomes, as refrigeration oil fluorine type oil sealed 
type compressor which designates thatthe refrigerator oil 
conposition where synthetic oil where 5 to 50 weight % and 
hydrocarbon oil have 5 to 50 weight %and polar group consists 
of 1 0 to 90 weight % is used as feature. 

[Claim5] Refrigerant and aforementioned refrigerant from low 
pressure condenser structureand aforementioned condensation 
which cool conpression mechanism which is conpressedin high 
pressure and refrigerant which was compressed to 
aforementionedhigh pressure expansion mechanismand 
aforementioned expansion which refrigerant which isdone 
expansion are dore refrigerant which is done in freezer 
whichpossesses refrigeration cycle which consists of evaporator 
structure whichevaporates and is closed airtight, 

Mixing coolant of hydrofluorocarbon type of 2 or more as afo 
rerrentionedcoolant, with mixed coolant which becomes, as 
refrigeration oil fluorine type oil freezer which designates that 
refrigerator oil conposition where synthetic oil where 5 to 50 
weight % andthe hydrocarbon oil have 5 to 50 weight % and 
polar group consists of 10 to 90 weight % isineluded as feature. 



[000 1] 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention relates to refrig 
erator oil composition, regirds refrigerator oil conposition and 
use those thesealed type conpressor and freezer which use 
coolant of especially Itydrofluorocarbon (HFC below it 
abbreviates. )type. 
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[Prior Art] As use of freon which is connected to destruction of 
ozone layeris regulated development of freezer which uses 
refrigerant of theHFC type which does not destroy ozone layer 
is needed urgently. 

[0003] Freezer is represented in air conditioner and refrigerator 
etc where therefrigeration cycle which consists of action of 4 of 
evaporation,conpression, condensation and expansion is 
installed In refrigeration cycle, coolant is circulating while 
from liquid to thegas, from gas repeating change to liquid In 
addition in inside of coolant compressor refrigerator oil 
composition is enclosed in orderto make lubrication of 
compression mechanism smooth 

[0004] Refrigerator is taken as example, refrigeration cycle is e 
xplained with Figure 1 . refrigerant is compressed by 
compressor 23 which is a compression mechanism, passes by 
theanvil pipe 24, heat release pipe 25 and clean pipe 26 which 
area condenser structure and iscooled, passes by capillary tube 
21 which is a expansion mechanism and expansion does, 
evaporates in evaporator 22 which is a evaporator structure, 
cools inside the refrigerator 27. after that it is compressed 
again with compressor 23. 

[0005] Until recently, dichloro difluoroethane (It names CFC 
12 below . ) and rmnochlorodifluoromethane (It names 
HCFC22 below . ) isusednBinlyasthecoolantofthiskindof 
sealed type refrigeration cycle, inside refrigeration cycle is 
circulating. In addition as refrigeration oil which is enclosed 
because lubricity of thecompressor 23 is maintained, show 
solubility vis-a-vis CFC12and HCFC 22 the naphthene type 
and paraffin type mineral oil which are used But, recently 
above-mentioned coolant ( CFC12 and HCFC 22) or other 
freon discharge is connected tothe destruction of ozone layer, 
because it is clear, that serious effectis produced on human body 
and organism system, CFC12 where ozone depletion 
potential OD P valueis high (OD P value ; 1 .0 ) and HCFC 22 
(OD P value; 0.05) etc where ODP value is 0 or greater use 
isreduced by stepwise, in future is decisive in direction whichis 
not used 

[0006] It being under this kind of status, ODP value is 0 as repl 
acement coolantof HCFC 22, and 1,1,1,2- 
tetrafluoroethane (It names HFC134a below . ) , 1, 1- 
difluoroethane (It names HFC 152a below . ) , 
difluoromethane (It names HFC32 below . ) , 
pentafluoroethane (It names HFC 125 below . ) and 1,1, 1- 
trifluoroethane (It names HFC 143a below . ) etc are 
developed as thefreon which does not contain chlorine. In 
addition, case sufficient frozen characteristic it is not acquired 
with theserefrigerant unit, when it does not become azeotrope 
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in, reading, nixed ccx)lantwhich combines above-mentioned 
refrigerant unit is developed refrigerant of for example 
HFC32/ HFC 125 (weight ratio 60/40), HFC32/ HFC134a 
(weight ratio 25 to 30/70 to 75), HFC134a/ HFC 125 
(weight ratio 55/45) or other 2 kinds mixture and HFC32/ 
HFC134a/ HFC 125 (weight ratio 30/60/10) and the HFC 125 
/ HFC 143a/ HFC134a (weight ratio 44/52/ 4) or other 3 
kinds nixed HFC type is developed As for each HFC which 
forms these nixed coolant because also behavior foreach 
refrigeration oil differs, development of refrigeration oil which 
is suited forespecially these nixed coolant is desired 

[0007] Refrigerant compressor where refrigeration oil is enclose 
disexplair^onbasisoftheFigure2. Figure 2 breaking sealed 
type rotary type compressor, is example which it shows, motor 
mechanism4 which with stator 2 and rotor 3 is formed inside 
thecasing 1 which is closed airtight is installed In addition 
compression mechanism5 is provided in bottomof motor 
mscbanism4, throughthe shaft 8, conpression mechanism 5 is 
driven with motor mechanism 4 . With compression 
mechanism 5, through unshown accumulator, refrigerant which 
is introduced frorrthe supply pipe 6 is compressed, from 
discharge tube 7 which inside casing 1 afterdischarging, is 
provided once in upper part of casing 1 refrigerant issupplied 
on refrigerator side. Furthermore , refrigeration oil 20 has been 
accommodated in order thelubrication to do compression 
rrechanism5. Furthermore , as for 9 as for bearing and lOas 
for cylinder and 1 1 as for sub bearing and 12 as forthe crank 
and 13 as for roll and 14 as for theshoe and 15 springis 
displayed in Figure 2. As refrigerant compressor, in addition a 
sealed type reciprocating refrigerant compressor etc where 
compression mechanism is formed apiston and by cylinder for 
reciprocating there is. 

[0008] Ibis kind of, It possesses compatibility of coolant in ord 
er to make oil return insidethe cycle satisfactory as 
characteristic which is necessary for refrigeration oilwhich is 
used for coolant compressor, in addition insulating property of 
organic insulating material part it isnecessary without each 
rubbing member of conpression mechanian section it possesses 
thesuitable lubricity in order to operate smoothly, generating 
rust and corrosionin each rubbing member of conpression 
mechanism section, not to decrease. 

[0009] 

[Problem to be Solved by the Invention] But, fact that refriger 
ator oil composition for HFC which fills up theabove- 
mentioned required property is not developed is actual 
condition, polyester oil , polyether type oil , polycarbonate- 
based oil and fluorine type oil etc are known as 
therefrigeration oil which is melted in HFC134a etc which is 
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not melted for themost part in mineral oil which is a for 
example conventional refrigeration oil, but there is next kind 
ofproblemas refrigeration oil for mixed HFC coolant. 

[0010] Result of inspecting conpatibility of above-mentioned e 
ach refrigeration oiland HFC type coolant is shown in Table 1 . 

[Table 1] 





HFC32 


HFC125 


HFC143a 


BFC134a 


0 


20 


0 


20 


0 


20 


0 


20 




X 


X 


O 


O 


o 


O 


X 


A 




X 


O 


O 


O 


X 


A 


O 


O 




O 


o 


O 


O 


X 


X 


O 


o 




O 


o 


O 


O 


X 


A 


O 


o 



x 1/4 Tf^M-TSo 



»1 **K*W=»LT*»LT*»1i**r* 
-x;U*a, h*ttl* HFC143a<h*§?§t± 

3&tt»-ett HFC32£fcl* HFC143a/><#**l5«&tf»U: 
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[0012] a\z % a7itta)ffi^btt, tt&0>tta£ 
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Being in common from Table 1, vis-a-vis each refrigerant unit, 
there is not asingle oil which possesses conpatibility, in other 
words, polyester oil , polyether type oil and polycarbonate- 
based oil HFC 143a and compatibility being 0 °C vicinity, are 
bad, withthe fluorine type oil you can list HFC32 and fact that 
etc compatibility isbad Therefore, with refrigeration oil of one 
kind vis-a-vis mixed coolant where the HFC32 or HFC 143a is 
included unless refrigeration oil which possesses thesatisfactory 
compatibility exists, there is a problem 

[001 1] In addition, as for polyester oil , polyether type oil an 
d polycarbonate-based oil because themoisture absorption is 
high, when long term use it does, there is a problem that 
causesthe insufficient or other quality decrease of electrically 
insulating property of occurrence and organic material of 
therust and corrosion to metallic material inside compressor. In 
addition in case of refrigeration oil which possesses ester group 
in theintramolecular as influence of water, there is a problem 
that it brin^ thequality decrease which hydrolysis of oil itself 
and organic material occurs, isconsiderable and does not 
withstand use of long period 

[0012] Furthermore, cyclic compound is included by conventio 
nal mineral oil type refrigeration oil from aspect of the 
lubricity, vis-a-vis oil filmfoniingcapadtyteinghi^i 
relatively, above-mrtiorerirx)lyester oil etc is chain compound 
cyclic compound not to be included, with harshsliding condition 
it is not possible to rmintain appropriate oil film thickness. In 
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addition, with CFC or HCFC refrigerant which is used 
untilrecently, reacting with Fe atom of metal substrate Q atom 
in moleculein compression mechanism, it formed iron chloride 
membrane, this iron chloride membrane it operated as theself 
lubrication membrane, had contributed to abrasion resistance 
improvement. With HFC type coolant self lubrication 
membrane like iron chloride because CI atom does notexist in 
molecule is not formed vis-a-vis this and it isdi sadvantageous 
with lubricity. Therefore, with sliding part lubricity 
insufficiency must be improved withrraterial modification and 
design change, there is a problem 

[0013] In addition, when HFC type coolant and above-mention 
ed polyester oil etc are usedfor freezer, there is a problem which 
substance which remains as thewashing residue precipitates with 
coolant compressor and refrigeration cycle production process 
and in thecapillary tube or other expansion mechanism which is 
a coolant rich portion with low tenperature of refrigeration 
cycle section. 

[00 14] This way when HFC type coolant which is a coolant whi 
ch is substituted in the CFC12 or HCFC 22 is used, when above- 
mentioned polyester oil or other single refrigeration oil is 
usedfrom compatibility, moisture absorption and lubricity or 
other point, defect occurring inthe component, there was a 
problemthat quality and durability decreaselargely. 

[0015] As for this invention, coping with this kind of conventi 
onal situation, being sonrethingwhich you can do, it does not 
cause hindrance in component in thesystem which uses mixed 
HFC coolant as especially coolant, durability and thereliability 
it designates that refrigerator oil composition which can 
irnprove is offered as theobjective. 

[0016] 

< means and action in order to solve problem>Coexisting with 
coolant of HFC type, refrigerator oil composition of this 
invention whichis used designates that it is constituted from 
synthetic oil whichpossesses fluorine type oil , hydrocarbon oil 
and polar group as feature. 

[0017] Refrigerant of HFC type which relates to this invention 
being a compound whichconsists of carbon, fluorine and 
hyckogpn,nxajistbatitcansubstitute CFC12 and HCFC 22 
which are a conventional refrigerant. It is possible to illustrate 
for example HFC134a, HFC 152a, HFC32 , the HFC 125 
and HFC 143a. Being independent, as blend of 2 kinds or 
more you can use these HFC As for exarnple 2 kinds blend, it 
is possible to illustrate HFC32/ HFC134a/ HFC 125 (weight 
ratio 30/60/10) and HFC 125/ HFC 143a/ HFC134a(wei£it 
ratio 44/52/ 4) etcwith HFC32 / HFC 125 (weight ratio 
60/40), HFC32/ HFC1 34a (weight ratio 25 to 30/70 to 75) 
and HFC134a/ HFC 125 (weight ratio 55/45) etc, as 3 kinds 
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blend 

[001 8] Fluorine type oil which relates to this invention being a 
compound which consists ofthe carbon, fluorine and oxygen, 
is compound which has possessedthe chemical structure of -C F2- 
O- C F2- at least in intramolecular. Furthermore it is 
compound which is displayed concretely with formulabelow. 

[Chemical Formula 1] 



Here, n is integer of 10 to 60 . 

[00 19] As for hydrocarbon oil which relates to this invention, b 
eing a compound whichconsists of carbon and hydrogen, 
naphthene type mineral oil, paraffin type mineral oil and the 
alkylbenzene synthetic oil which have capacity which melts 
hydrocarbon wax which is easyto remain as washing residue 
especially are desirable with refrigerant compressorand 
refrigeration cycle production process. If these hydrocarbon oil 
as entirety are something which displays liquid inthe 
ternperaturerangeof-40to 120 °C, you can use. When 
naphthene type mineral oil is illustrated concretely, there is a ( 
sun oil supplied and tradename ) etc such as* — V 3G, and * 
— V 4G when paraffin type mineral oil is illustrated, there isa ( 
Japan Energy Corporation (DN 69-056-8 1 1 8) supplied and 
tradename ) such as deviation ol SI 5, deviation ol S32 and 
deviation ol S56 when alkylbenzene synthetic oil isillustrated, 
there is a Atmos HAB32 and a Atmos HAB56( Nippon Oil C6. 
Ltd (DB 69-056-8167) supplied and tradename ) etc. 

[0020] Synthetic oil which possesses polar group which relates t 
o this invention is thecompound which includes functional 
group which possesses dipole moment in intramolecular, 
chemical structure below can be listed as functional group which 
possesses dpole moment. 

[Chemical Formula 2] 



R and R' display residue which is connected to thefunctional gro 
up here. Being a polyester oil , a polyether type oil and a 
polycarbonate-based oil as example of synthetic oil 
whichpossesses this kind of polar group, it is compound which it 
is possible, atleast to melt alone or mixture of HFC, maintains 
lubricity between therubbing member at same time in inside 
refrigeration cycle. 
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[002 1] Polyester oil is conpound which possesses ester bond wh 
ich is formed withthe reaction with hydroxy group and 
carboxyl group in intrarnolecular. Because it is superior even in 
lubricity between rubbing member where evenin in polyester oil, 
polyester oil (It stated in for example Japan Unexamined 
Patent Publication Hei 2 - 71893 disclosure polyester oil ) 
which is a reaction product of neopentane diol , the 
neopentane triol , pentaerythntol or other hindered alcohols 
and mono carboxylic acid or dicarboxylic acids is superior in 
compatibilityof HFC, in addition inside refrigeration cycle it is 
ideal. 

[0022] Polyether type oil is compound which possesses ether b 
ond in intramolecular, (It stated in for example US. Patent 
number 4755 3 1 6 disclosure polyether type oil ). 
polyalkylene glycol which is a reaction product of polyhydric 
alcohol and alkyiene oxide is ideal. Concretely glycerine and 
reaction product etc of propylene oxide can be listed 

[0023] Polycarbonate-based oil is conpound which possesses c 
arbonate ester connection in intrarrDlecular,(It stated in for 
example Japan Unexamined Patent Publication Hei 3 - 149295 
disclosure and Japan Uiexanined Patent Publication Hei 3- 
247695 disclosure rx)lycarbonate-basedoil). 

[0024] Composition for refrigerator which relates to this invent 
ion, (a) fluorine type oil andthe (b) naphthene type mineral oil , 
hydrocarbon oil and (c) polyester oil of at least 1 kind of 
paraffin type mineral oil andthe alkylbenzene synthetic oil, 
mixing with synthetic oil which possesses polar group ofthe at 
least 1 kind of polyether type oil and polycarbonate-based oil, 
has designated that it becomesas feature, refrigeration oil of 
and this invention, according to need sulfurous and 
phosphorus system, theextreme pressure additive , or abrasion 
resistance improver and antioxidant , heat resistance improver 
and corrosion inhibitor of the halogen type (metal inactivator 
for especially copper), may include antihydrolysis agent and 
foaminhibitor etc. kinematic viscosity value of refrigerator oil 
composition of this invention (40 °C ) as, 20 to 100 rnrn2/s 
is ideal. 

[0025] Compatibility of each oil component and nixed coolant 
which form composition for therefrigerator which relates to 
this invention in Table 2, moisture absorption of each oil 
componentis shown in Table 3. In addition, it measured making 
use of kind of wear tester which showsthe lubricity of each oil 
component in Figure 3. This equipment shaft 3 1 for test while 
load due to tightening theinserting and V - block 32 with V - 
block 3 2, 3 3 to fixed value setting therevolution of shaft 3 1 
for test as fixed sliding rate condition of 290 rpm designating, 
temperature of refrigeration oil adjusting refrigerant it 
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[i2] 



issornething which inspects amount of wear of shaft 3 1 for test 
of afterrecording and constant time, refrigerant which it blows 
used HFC134a Result is shown in Figure 4. 

[Table 2] 
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[Table 3] 



ffi) fi3££K 20 V 



o L*L HFC32i3*t;HFC134ai:<D«»ttA<a»T?ft<* 



[0 0 2 6] **IB(zCg*?5ft<b7K*Sattffi?P*»M 
50ppmtSL>o *fcHFC***i©«5»tttt*Lft 



Fluorine type oil which relates to this invention saturating water 
content 50ppmislow. But compatibility of HFC32or 
HFC134a not to be satisfactory, inaddition it does not melt 
either other refrigeration oil and is easy toseparate mutually. 
Furthermore because density it is high in comparison with 
otherrefrigeration oil and coolant in use temperature range, 
when it exists in coolant compressor, itmeans to exist in 
bottommost layer of coolant and refrigerator oil composition 
which coexist. As for this, there is action which especially 
contributes to thelubricity improvement of sliding part at time 
of coolant compressor starting. 

[0026] Hydrocarbon oil which relates to this invention saturati 
ng water content 50ppmislow. In addition compatibility of 
HFC type coolant does not have, but there is actionwhich 
contributes to lubricity improvement of sliding part. 
Furthermore as for hydrocarbon oil there is action which melts 
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ztdtmtym&m&sftmztttZHFcxoims 

[S4] 



hydrocarbon waxwhich is a principal precipitated natter in 
capillary tube or other expansion mechanism solubility of 
natural paraffin wax for refrigerant and refrigeration oil is 
shown in theFigure 5. This way when hydrocarbon oil exists as 
refrigerator oil composition as freezer rraintenanceof 
satisfactory performance and can assure improvement of 
durabilityaction where it melts hydrocarbon wax, it is possible, 
to prevent theprecipitation of precipitated matter, regarding 
low temperature there is. 

[0027] Contributes in point of oil return there is action where s 
ynthetic oilwhich possesses polar group which relates to this 
invention has thesatisfactory compatibility of HFC type 
coolant and as refrigeration oil. 

[0028] Above-mentioned way as for composition for refrigprat 
or of this invention,con±)ining each component which is not 
always mixed completely with thecoolant of HFC type in case 
of, in order to use it is possible toassure improvement of 
maintenance and durability of thesatisfactory performance, due 
to especially as freezer. 

[0029] Mixing ratio of composition for HFC refrigerator of this 
invention fluorine type oil designatesthat synthetic oil where 
5 to 50 weight % and hydrocarbon oil have 5 to 50 weight % 
and thepolar group consists of 10 to 90 weight % as feature. 

[0030] Compatibility of nixed coolant of HFC type for nixing 
ratio of fluorine type oil or thehydrocarbon oil in composition 
for HFC refrigerator is shown in Table 4. 

[Table 4] 
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V ?*R»#fcttafl:***»tf50M96 £ C * « t . When fluorine type oil or hydrocarbon oil exceeds 50 weign%, 
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because corrpatibility ofthe HFC type coolant becomes bad, oil 
return from refrigeration cycle it becomes not to be afully. In 
addition fluorine type oil under 5 weight% lubricity of sliding 
part at thetime of refrigerant compressor starting does not 
improve, hydrocarbon oil under 5 weight%ttesolubilityof 
hydrocarbon wax becomes bad 

[003 1] Result of measuring relationship between nixing ratio an 
d amount of wearratio of synthetic oil which possesses polar 
group in conposition for theHFC refrigerator is shown in Figure 
6. When mixing ratio of synthetic oil which possesses polar 
group exceeds the90 weight % lubricity becomes bad In 
addition under 10 weight % oil return it becomes not to be a 
fully. 

[0032] Like above, when fluorine type oil synthetic oil where 
5 to 50 weight % and hydrocarbon oilhave 5 to 50 weight % 
and pol ar group i s a range of 1 0 to 90 weight %, it reaches 
thepoint where it can do proper operation of freezer. 

[0033] Refrigerator oil conposition for HFC of this invention, 
coolant of especiallyHFC type nixing coolant of HFC type of 
2 or nure, coexisting with thenixed coolant which becomes, is 
suited when you use. And, corresponding to each coolant 
component of nixed coolant, it can mix each oil componentof 
refrigerator oil conposition for HFC. 

[0034] As for for example fluorine type oil, startup schedule at 
time of decrease and refrigerant compressor startingof water 
content in nixed coolant which includes HFC 143a, it can 
improve. As for hydrocarbon oil, as water content is decreased 
in nixed coolant for allHFC, it can hold down precipitation of 
precipitated matter in capillary tube or other expansion 
mechanism Because synthetic oil which possesses polar group 
as shown in Table 2regarding nixed coolant which includes 
HFC 143a, has had compatibility, itreaches point where it can 
designate oil return as frilly. 

[0035] Sealed type compressor of this invention fluorine type o 
il designates that refrigerator oil composition where 
thesynthetic oil where 5 to 50 weight % and hydrocarbon oil 
have 5 to 50 weight % and polar groupconsists of 10 to 90 
weight % is used as feature as refrigeration oil in systemwhich 
uses nixed coolant of above-mentioned HFC type, rotary type 
compressor, reciprocating compressor and vane type 
compressor etc can be listed as thesealed type compressor which 
relates to this inventioa 

[0036] As for freezer of this invention, coolant, This coolant f 
romlow pressure is compressed in high pressure compression 
rrechariian which, Cools coolant which was compressed to high 
pressure condenser structurewhich, condensation coolant which 
is done expansion is done expansion mechanism which, 
fluorine type oil it designates that refrigerator oil composition 
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where synthetic oil where 5 to 50 wt% and hydrocarbon oil 
have 5 to 50 wt% and polar group consists of 10 to 90 wt% 
isincluded as feature coolant which expansion is done nixing 
coolantof HFC type of 2 or more in freezer which possesses 
refrigeration cycle whichconsists of evaporator structure which 
evaporates and is closedairtigfrt, as coolant, with nixed coolant 
which becomes, as refrigeration oil. As freezer of this 
invention, frozen refrigerator and air conditioner etc can 
belisted It can hold down accumulation of precipitate inside 
refrigeration cycle inthis kind of freezer, with above-mentioned 
nixed coolant and using therefrigerator oil composition, 
refrigeration cycle where reliability highly maintains 
performance which issatisfactory is acquired 

[0037] 

[Working Examples)] You explain below, concerning Working 
Example of this inventioa 

Working Example 1 to Working Example 9 

As fluorine type oil with DemnumS - 65 ( Daikin supplied and 
tradename ), as hydrocarbon oil deviation ol 56 of polyester 
oil ( Japan Energy Corporation (DN 69-056-81 18) supplied 
and tradename )with preparing with polyalkyiene glycol and 
polycarbonate oil which are a polyether type oilrespectively * 
- V 4GSD of naphthene type mineral oil ( Japan Sun Oil 
Company, Ltd supplied and tradename ) with deviation ol S32 
of theparaffin type mineral oil ( Japan Energy Corporation (DN 
69-056-8118) supplied and tradename ) with Atmos HAB56 
of alkylbenzene compound ( Nippon Oil Co. Ltd (DB 69-056- 
8167) supplied and tradename ) with, as synthetic oil 
whichpossesses polar group, it acquired refrigerator oil 
conpositionwhichitshowsintheTable5. Furthermore , 
respective nixing ratio fluorine type oil synthetic oil wherethe 
10 weight % and hydrocarbon oil have 10 weight % and polar 
group made 10 weight %. 

[0038] 

[Table 5] 
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Enclosing into coolant compressor which shows HFC32/ HFC 
125 (weight ratio 60/40)600g in Figure 2, as theserefrigerator 
oil composition 500 ml and coolant it formed refrigeration 
cycle and assembled air conditioner. 

[0039] Respective air conditioner which it acquires, it drove hea 
ter 200 0 hour in the interior temperature 20 °C and outdoors 
temperature 7 °C. After driving ending, coolant compressor 
in each Working Example was resrjectivelydisasserrbled, when 
you inspected refrigeration oil (As for total acid nurnber of 
refrigeration oil 0.01 mgKOH/g ),corcerning electric wire 
cladding rraterialand insulating film of motor coil which is a 
compressor part, there is not a fault andalso each Working 
Example concerning all being very satisfactory wasascertained 
Concerning each rubbing member, especially marked wear was 
not recognized,either carbon sludge in release valve was not for 
most part recognized 

[0040] In addition, after driving ending, introducing nitrogen ga 
s into thecapillary tube as means which measures precipitate 
produced amount of capillary tube section, itmeasured flow. 
Result is shown in Figure 7. Furthermore , as for Comparative 
Example which is shown in Figure 7,using only deviation ol 
56 which is a polyester oil as refrigerator oil cornposition 
other than usingthe motor part which uses coil wire oil which 
contains hydrocarbon wax it forms thesamc refrigeration cycle 
and as Working Example 1 assembles air conditioner, as 
Working Example 1 afterdriving heater 200 0 hour with same 
condition, it is a figure which shows thenitrogen gas flow 
measurement result. As shown in Figure 7, from Working 
Example 1 regarding Working Example 9 nitrogen gas flow 
ratedecrease after driving passage of heater 200 0 hour had 
decreased ineonparison with Comparative Example and could 
recognize fact that refrigerator oil corrpositionof this 
invention has sufficient effect. Furthermore as for Working 
Example 9, trying disassembling capillary tube insidethe 
refrigeration cycle, it could not recognize formation of 
precipitate for themost part from Working Example 1 . 

[0041] Working Example 10 to Working Example 13 

As fluorine type oil with DemnumS - 65, as hydrocarbon oil pr 
eparing deviation ol 56 which isa polyester oil * x y 4GSD 
of naphthene type mineral oil, as synthetic oil which 
possessesthe polar group respectively, changing respective 
mixing ratio, it acquired therefrigprator oil composition which it 
shows in Table 6. 

[0042] 
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Other than using this refrigerator oil composition, same refriger 
ation cycle as Working Example 1 was formedand same air 
conditioner as Working Example 1 was assembled 

[0043] Respective air conditioner which it acquires, it drove hea 
ter 200 0 hour in the interior temperature 20 °C and outdoors 
temperature 7 °C After driving ending, refrigerant 
compressor in each Working Example was 
respectivelydisasserrbled, when you inspected refrigeration oil 
(As for total acid number of refrigeration oil 0.01 rrgKOH/g 
), concerning electric wire cladding materialand insulating film 
of rrotor coil which is a compressor part, there is not a fault 
andalso each Working Example concerning all being very 
satisfactory wasascertained. Concerning each rubbing member, 
especially marked wear was not recognized,either carbon sludge 
in release valve was not for most part recognized. In addition, 
trying disassembling capillary tube after driving ending, forthe 
most part it could not recognize formation of precipitate, 
alsothe nitrogen &s flow measurement result was same as 
Working Exarrple 1. 

[0044] Working Example 14 and Working Example 15 

With Working Example 14 HFC134a, with Working Exampl 
e 15 other than using nixed coolant ofthe HFC 125 / HFC 
143a/ HFC1 34a (weight ratio 44/52/ 4), same refrigeration 
cycle as Working Exarrple 1 was formed making use of thesame 
refrigerator oil composition as Working Example 1 , as coolant 
and sane air conditioner as Working Example 1 was assembled, 
respective air conditioner which is acquired, it drove heater 200 
Ohourin interior temperature 20 °C and outdoors 
temperature 7 °C. 

[0045] After driving ending, coolant compressor in each Worki 
ng Example was respectiwlydisasserrbled, when you inspected 
refrigeration oil (As for total acid nurrber of refrigeration oil 
0.01 rrg KOH/g ), concerning electric wire cladding 
material and insulating filmof motor coil which is a compressor 
part, there is not a fault andalso each Working Example 
concerning all being very satisfactory wasascertained 
Concerning each rubbing merrber, especially marked wear was 
not recognized,either carbon sludge in release valve was not for 
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most part recognized In addition, trying disassembling capillary 
tube after driving ending, forthe most part it could not 
recognize formation of precipitate, alsothe nitrogen flow 
measurement result was same as Working Example 1 . This way, 
it can correspond refrigerator oil composition of this invention 
to every HFC type coolant. 

[0046] Working Example 16 

Same refrigeration cycle as Working Example 1 5 was formed an 
d refrigerator was assembled refrigerator which is acquired it 
drove continual 200 0 hourwith interior temperature 25 °C . 

[0047] Refrigerator after driving ending was disassembled, when 
you inspectedthe refrigeration oil (As for total acid number of 
refrigeration oil 0.01 mgKOH/g), concerning electric wire 
cladding material and insulating film of motor coil which isa 
compressor part, there is not a fault and concerning all being 
verysatisfactory was ascertained Concerning each rubbing 
member, especially marked wear was not recognized, thecarbon 
sludge or was not for most part recognized, nitrogen gas flow 
measurement result in release valvewere same as Working 
Example 1 . In addition, trying disassembling capillary tube after 
driving ending, itcould not recognize formation of precipitate 
for most part. 

[0048] 

[Effects of the Invention] Coexisting with coolant of HFC type 
of this invention, because refrigerator oil a)rnpositionwhich is 
used inside closed system is formed from synthetic oil 
whichpossesscs fluorine type oil , hydrocarbon oil and polar 
group, it possesses coolantand compatibility of HFC type, 
moisture absorption is low, lubricity beingsatisfactory, is not 
precipitation of foreign matter inside refrigeration cycle. 

[0049] In addition, coolant and compatibility , moisture absorp 
tion and lubricity of the HFC type furthermore can be made 
good fluorine type oil 5 to 50 weight % and hydrocarbon 
oilby designating synthetic oil which possesses 5 to 50 weight 
% and polar group asthe 10 to 90 weight %. 

[0050] Furthermore, mixing coolant of HFC type of 2 or mor 
e, coexistingwith nixed coolant which becomes to maintain 
above-mentioned characteristicssatisfactorily regarding system 
which is used it is possible theatove-mertf ioned refrigerator oil 
cornposition. 

[005 1 ] Because sealed type compressor of this invention nixed 
coolant and fluorine type oil of HFC typeuses refrigerator oil 
composition where synthetic oil where 5 to 50 weight % and 
hydrocarbon oil have the 5 to 50 weight % and polar group 
consistsof 10 to 90 wei^%, startup schedule of sealed type 
compressor, itis superior in lubricity of sliding part. 

P.16 
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[0052] As for freezer of this invention, compression mechanis 
n% condenser structure, expansion mechanism, It consists of 
evaporator structure, mixing coolant of HFC type of the 2 or 
more in freezer which possesses refrigeration cycle which is 
closed airtight,as coolant, because fluorine type oil it includes 
refrigerator oil composition where synthetic oilwhere 5 to 50 
weight % and hydrocarbon oil have 5 to 50 weight % and 
polar group consists ofthe 10 to 90 weigfit % with nixed 
coolant which becomes, as refrigeration oil, it does notcause 
hindrance in each component, durability and reliability it can 
improve. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] It is a figure which shows refrigeration cycle for refrig 
erator. 

[Figure 2] Breaking sealed type rotary type compressor, it is a fi 
gure which shows. 

[Figure 3] It is a figure which shows cross section of wear tester. 

[Figure 4] It is a figure which shows amount of wear test result. 

[Figure 5] It is a figure which shows solubility of natural paraffin 
wax for refrigerant andthe refrigeration oil. 

[Figure 6] It is a figure which shows measurement result of amou 
nt of wear ratio for mixing ratioof synthetic oil. 

[Figure 7] It is a figure which shows nitrogen gas flow measurem 
ent result inside capillary tube. 

[Explanation of Reference Signs in Drawing?] 

1 casing, 2 stator , 3 rotor , 4 

rrotor mechanism, 5 compression mechanism , 6... 

supply pipe , 7 discharge tube , 8 shaft , 

9 bearing, 10 cylinder ,11 sub 

bearing, 12 crank , 13 roll , 14 blade , 

15 spring , 21 capillary tube , 22 

evaporator , 23 compressor , 24 anvil pipe , 

25 heat release pipe ,26 clean pipe ,27 

... refrigerator and shaft for 31 test, 3 2, 3 3 

...V- block. 
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